Probing the ubiquinol-binding site in cytochrome bd by site-directed mutagenesis.
To probe the structure of the quinol oxidation site in loop VI/VII of the Escherichia coli cytochrome bd, we substituted three conserved residues (Gln249, Lys252, and Glu257) in the N-terminal region and three glutamates (Glu278, Glu279, and Glu280) in the first internal repeat. We found that substitutions of Glu257 by Ala or Gln, and Glu279 and Glu280 by Gln, severely reduced the oxidase activity and the expression level of cytochrome bd. In contrast, Lys252 mutations reduced only the oxidase activity. Blue shifts in the 440 and 630 nm peaks of the reduced Lys252 mutants and in the 561 nm peak of the reduced Glu257 mutants indicate the proximity of Lys252 to the heme b(595)-d binuclear center and Glu257 to heme b(558), respectively. Perturbations of reduced heme b(558) upon binding of aurachin D support structural changes in the quinol-binding site of the mutants. Substitutions of Lys252 and Glu257 caused large changes in kinetic parameters for the ubiquinol-1 oxidation. These results indicate that Lys252 and Glu257 in the N-terminal region of the Q-loop are involved in the quinol oxidation by bd-type terminal oxidase.